Interstitial glial cells of the gerbil pineal gland display immunoreactivity for the metabotropic glutamate receptors mGluR2/3 and mGluR5.
Recent studies have strengthened the hypothesis that neuroactive amino acids such as L-glutamate play an important role in the physiology of the mammalian pineal gland. In particular, there is now considerable evidence that L-glutamate is liberated from electron-lucent microvesicles of pinealocytes for a paracrine modulation of melatonin synthesis and release which may at least partially be mediated by the metabotropic glutamate receptor mGluR3. In order to expand our incomplete knowledge of possible pineal target cells and signal transduction mechanisms which are involved in glutamate-dependent intercellular communication, we have performed an immunohistochemical study of the gerbil pineal gland with antibodies directed against the metabotropic glutamate receptors mGluR2/3 and mGluR5. Using microwave irradiation of cryostat sections prior to immunostaining, strong immunoreactivity for both receptor subtypes was constantly observed in a subpopulation of pineal cells. Interestingly, these mGluR-positive cells could be identified as interstitial glial cells since they were labeled by antibodies against the intermediate filament protein vimentin in double immunofluorescence histochemistry. This indicates that interstitial glial cells in the gerbil possess the capacity to express at least two metabotropic glutamate receptors coupled to different intracellular signal transduction pathways. Therefore, it can be concluded that the glutamatergic communication system of the pineal gland may not only enable paracrine crosstalk among pinealocytes but probably also relies on interactions between pinealocytes and interstitial cells analogous to neuronal-glial signaling.